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Large-scale model of sand transport
-- multiple grain sizes
-- time-varying flow
-- incorporates 2d model predictions of 
eddy gains and losses
-- uses reach-averaged channel properties
-- incorporates new research on near-bed sand 
concentrations over a rough boundary
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1d unsteady flow model

-- predict local discharge as 
a function of dam releases
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2d model of flow, sand transport, and bed evolution

-- calculate local flow field as a function of discharge

-- predict local sand
deposition and scour 
as a function of 
discharge, sand 
supply, and initial 
sand deposit
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Graph of reach-averaged stage-discharge 
relations
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near-bed sand concentration 
over a gravel bed
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St. Anthony Falls Hydraulic Lab
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•Sediment inputs at 
Paria and LCR Rivers 
(WRD Flagstaff, 
Topping)

•Sediment 
measurements at river 
miles 30, 61, and 87 
(GCMRC)

•Sand bar surveys 
(NAU – FIST)
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Large-scale 1d model applications
• track major tributary inputs

-- predict movement of sand wave and response to 
dam releases

• set upstream sediment boundary condition for 
multi-dimensional model

• optimize dam releases to make best use of 
available sand
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